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« #|J S 45 



3. />^^6i;^i^l§^, ^^^E^-f-* /;faa^^7C'$^pm 

1500 35oo:^<^o 

4, jiP;^^!j^.^l ^>/f^6*/»i^li^» *t#^E*-f-» M^lic^^m^ 
6. jiP;R^iJ^*l *#^i£;&-f . fJr^^^iB^^ 



CORDIC ^^^-^^^=.l^Q 

-ft -I- ^ *J ^ 4^ ^1^^ S ^ # 6^ ^^-^ 7C 6^ +9 ^ . 

10. pmi^^e ^Jf^^M^^. *#4i£4^, Bfi^^^^^ 

t J?S- ^ # 40 - •^>i- * A * « >i- ± o 

^ 1^ * ^ 1^ 1^ ^ S ^ 6^ Ifc * lir tB 6*/ ® i: * ^ ^ - ^ 



14. pmmiM2 fjf^^mm^. *#^iE*^, Bx^ik^^m 

P(K))(P(K-l)+(-~#-|- P(K-l) 

<t, P(K-l)*^4^^^I^^S;{t^7C(K-l)6^m#<to 

16. *p;^^ij^*12;>^aa6<j»1^#., *#^;&-f-, fA^-^^7tti^. 
gSL^^^^C^-ft-f ^ta±;iti¥#^47C(#-f P(K))P(K-l) + (-#-f 
P(K-l))P(K)6</$l^W/^^j P(K)*^$^^|§.^^)(t^7G 
K 6<;^#<t, P(K-l)*:^*t^^*S;?t^^Xi(K-l)6^]|C#tto 

17. :^p^^!||^*12/;fi&6*;j#^|g., ##4iE^i^, 

* -fr -f , i I in ^ Q^n l^^l ^ ^ * ^ <i ^ # ^ ^ ^ 

(K-l) + (-#^ I(K-l))I(K) + (#f Q(K))Q(K-l)4--# 
-I- Q(K-1))Q(K)6*J®|5:W/^^; KK), l4H^i=-^7G 



^-^(K))I(K-l) + (-#-f I(K-l))I(K) + (#-f- Q(K))Q(K 
-l) + (-#-|-Q(K-l))Q(K)6</5rx^W^^; I(K)*^ I 

^^■f'^7tK 6^^, KK-l)*^l4e;^-^«-^7G<K-l)6^<t,Q(K) 
*^ Q^^tf-^^TC K &«;>Ct, Q(K-l)*^Q;fe)(t-f-(K-l)6<;<t, 

19. :itp*c^!|$*i fA^^M^^. ^^r^^"^, fJr^&^i^^ 

20. jtP^m^^i9 fjf^^Mm^. ^w'^^f-, fA^ik^f^m 

21. jip^^i^^ 20 fA^h^M^^. ##4i£;fe^, ^;fii^-#:4t 

- I P Q ^ ^ BiJ^ln f y CORDIC ®ic^- 

22. i}^^xm¥r^i9 fJf^tifijMm^. -6^3^^-^^ 



coi-^^- Q m,^iB-W^m^1t^.j^k^ CORDIC m^^-^ 
^ ^ 1^ * 4 1 ^ S Ifc * * m 6^ ii Ifc ^ ^ ^ it ^ 7C # 

90*^6^ I ^ Q ititSt^^-ft-f -i^ I ?P Q ftit^t-fg ^ 

^m^Mk ^^^^ ^M^^i^^'^^^itti^^M:'^ ^ti^AW ^ 



^^if^-ft-i- JlS^^^f ^MA^. ^^Pm^^=L I ^ Q ntit^^ 

28. ^^mm$^2e^ f)^^^^)^^, *#^iE;tf-, #4^/>/f3i;S- 

* ^ ^4 7t * ^ ^ 1£ 1^ ^ ii $ ^ # X 6^ # ;^ - ^ if^ ^ II- 

29. iP^Xm^t^2Z fJx^th^^^, ^4#^^i^, />^ai^^7G^^V 

1500 3500 

CORDIC ii^ to; I ^ Q it it^i^<t-t^^H|jc^^^-fW/^ 



33. i(P;fX^iJ^.1t30^^a£W*^il^-ll-, *#^Ei-f-, fA^^Ttfi:^ 

i^^imyt^^^^^n I Q atii^^^f ^-f 
^ I Q mat ^c*'^ 6*/ ii ^ - 

^fe & 1^ ^ ^ ^.^ 7G * ^ # 7C 6^ ^ tb ^ - 4# 1^ * ^ 

5^ -f- « 7C * 6^ ii * m # I ^ Q it it ^ S * # 6^ « - *l ^ 

I Q itig^^iSt-ft 6^^#:^#:''l^>&'f I ^ 
Qitit**f-f-. 



ii^^^f-it:^^ CORDIC ^m^^^-'l ^ Q ititlfct.^t-f ^ 

at it ^ * -ft 6^/ ft ^ S i: -It -f # # ; 

CORDIC Qotit^c^^t-f ^^S^^'ft-f W/^ 

39. itP;t)C^m*37/;fai.&^;»i^ll. mr^^f-r ^A^^-^^ 



it ^ ^ #'j -fr 6^ * ^ 31 ^ - 4- - -li 2 - A *'J ^ • 

44. iiPm\^^^7 fff^b^f^n^f ^mm^"* fjf^^-mA 

:|i#<K)^p(K-i)6^tblJ[. />^3i^-llAf^i^ (#-f P(K))P(K- 
+ P(K~l))P(K)6*j®#c1?o/=^, *t ,P(K)*^*^t^ 

I(K-l))I(K) + (#-^ Q(K))Q(K-1)+ Q(K-1))Q 



Q(K- 1)^ ^ Q -f-^^ 7C (K- 1) 6<j<t o 

46. jtpmi^^s7 Bf^^M^^f mrii^^'f-, fAmmiB^ 

at it ^ 'ft -f 6^ <t h # ^ M # # « 4 Jt - o>i li: m f*^ 



— 10 — 



in m 45 



^^myt^^^k^^ ^M^^^^T^mSt 
ClFm^ u ^:ko ^^^i**c*«*=Plr*4 QPSK 

t^l^6^ffi^^^*'Jf:*^^*» ^^i^:llr*^^M*'^^ jJP 20mHz 
t-t^ >gZ -f ±45''#;m§: 18 ^ 20 i 5 iE ^ 6^ II ^ -ft , # ^ 18 

:fe;*pf'J#^M*^2^E&^'f^ftiS*^24 5fa 26, i^f^itiiS*-^ 24^p 

^,^:^24^ 26/^^&*jI^ Q iti^-ft-f ^^'iitii^^-^$^^ 
^23^ 25:^iP^iJ«-*lt^-^28^P 30, PX^T^^^^^, -^i^^ 



1^ 40 M Hz I ^ Q 

^ik$:7f^M^22 6^iftiB$Jt.i^;&i^l2 S^^ffJ^t^^ai^tl^® 

, * tt * ^ $1 ^ ^ 2 8 3 0 m # # fp] ^ ^ ^ J|C # N- f^T 6^ 31 

^J^^B^ 36 Pt^j^^^f 28 ^ 30 

^28^P30^Pl^pQ*&-tB'»-f-^:tei?p^t-aiiJtm^^37, ii'^, ^ 

^^-f 8 m 10^, I^)(^|E#^'J7^;&:^I§-23 ^P 25 6«J^^#iJ^«iii> 

^ 3 2 . 3 4 3 6 4 «fc * ft t ^ ^'J f- « - ^ li^ 

38.40 42. ^&m-^^^^^mx^&i^^^MMi]^f-i^^m 

44.46 *i 48o ^^5^|§^44 ts^ it ^ i^pm^ ^ 22 ^M^^^ 

M 51 /^^6^9ii-#|^>t6*;^^. 2^ 51 



tH-^m^^ 8 itt^it^^^'S^&M^^^^M:k^23^ 2S. 
^-^ 7C il^ f J ^ ^ ? ^ 31 g M ^ ^ 1^ ^ o 

* ^ 0^ 6^ ^ ^ @ 6^ * ^ ^ « - Iff ^ ?A 6^ 7G il^ -f & 

^ 0.^ # 4- M 6^/ ;t f- ft iJt ^ # iff M gjr i4 ^,4^ ^ ^ f ij ^ ^ 1^ 



ifeo Mueller # A* 1976 # 5 ^ &]^^1EEE if-^^fij^ COM-24 
516—531 l^^^^S S^^^j^mPl^^^^^^Tt^^H'^^ 

^^^^^Ik. Jennings 1985 # 7 >q iiM IEEE 

m'ft^fiJ^COM-33^^ 729—731 ^®^T-^t^.^. -kT^^^ 

6^-^ N-ft o it # ;^ * t ^5:* -4^ ^ * Pf ^-f^ 0 «- >S * o 



■^a^ CORDIC g/^-^^^Hlfc^-ft-f -^^^^^^ - I Q 3t56ISc 
!^ ^-^ , ^ - I ^ Q itit*fc*'ftt ttllS-^^ Voler ;t 1959 #• 9 

tI: ^ * K # lit ll(RO M ) m # ^ « * # :t * ^ ^ IE 

CORDIC mik^mt^ 

^, ^l-^l^rt^^ 50% n ^jig-Kiel:. :ti6^fc CORDIC ©il^Jg^lU^ 
# ^ A^J5'J 'l^i^ ^ t ^ Bd-^ J^>+ r.>ft 6^ 

itit-^jH CORDIC ®|!jc*Pbb3S'(fr* 6^ 1 -fe 2- A(sigma-delta)1^ 



(P(K))P(K-l) + (-#-f P(K-l))P(K)#tB , , P(K)*Jf^ 
4 ^ « « i!^ 4 +S -(^ 6^ ^ o 



© 3A 3 v3;^ll^6<;'-'^*7cll^)^J^i0J 

S 5 ^© 4 6^i^^J:J[it#l^&^^S; 
© 6 ;%;gZjfl4S 2 

S 7 2 tfe^-liAmi^^fi^^iSj 

4 # S 2 , # + , * ^ !q ^J^ ^ -t * ife 65; gl »R m j» ^ 6^ 

10.^^. + ;^^ 12.ya«^ 14^ 16.4-45*'^o-45-#;^0|§: 18 
^ 20.ECE'f^itii*^ 24 26 ^Pif 23 25o I^^^^ 

^WB.n^^^22 ^^;bLll^#2l1^#, t#iB6^M*^^i^. 
^^iJiU ^ til 21 7i:*^*'J^ltA*. 0 2 

Jlfc*L*Jj^Tl^^38[^'^0'^vS#J^» 1121 &^S*?S:*#^t>^ 

2£Se.iii^ll24^P 26 6^**.«mi^PQitit^tlb'ft-f 
;(/Pi=-^-#:4t^l§^ 54 ^P 56, *#^II^54^p 56*EI£?i*|§:24^P 26 

£B^t^#'-*o ^#^^54^ 56;f t^-^ 

*t;S:6</4t^l§^28^p 30 6<;^*-#;^^ftl^t'(n6^'ft-t + 6^#4-^ 
7cm#M^* 0iib» 4fi^ll^54^ 56 i<X.S-'fe^nm^6*/^*^ie^6^^ 
;*:I:*iik^^^*t^li-28^fp 30 iMAttnm^6*;lfc*^je^6^^;^. S 



2 ^fP I $3 Q ^^i^^^^^^^^Tt^iXm^^^ 54 ^ 56 J|i#-):^:, 

20 MHziftfTm#6^-^^'t^^^l + , 54 
56 ^ SONY CXD 1172 AM, tt U 40 MHz # 6^ 

46SONY D1179Q ^ TRW 1175 N2C40 + -f SONY 

CXD 1172AM 400%o^^*^P^;fc*i£;^-f'#%>^^ 15—35 

54^P 56/?^4**^-f , ^m^^^^t-ffm^^^j^ift^ 

^mnj^i 6 ^It -f o ^ 7 » ^^^^^ 54 56 

*^J^:(a)#'ft^>S.«lll4^P 16 ^^^^Pi QPSK^fJKb);^ 

14 16 6^#*J«;«6</«*^p^'&i::t?lfe6^m^iJ^J:j(c)^47C* 

^p$t^^54*p 56m#«^i:^St^6^i^*^l:*lin*' Qin'ft-f ft-S^ 
i^'fe#;jfei^>4-«At^&«>i-Ji6^^*J;^t.^*^#:?*3i^jg^ 57o 

^JE^ 57 ^^vS;^IS-%i* 58, -g^ ^Jefrpi^^&'f lin^p Qi„i^A*^^*^p 

I=Ii„cos ^— Qi„sin<& (1) 
Q=Qi„cos <E)+l5„sin<E) (2) 
fe;^afe^#2l &<;^ftai«*(<^o)^p;^;^ 1^-12 fi^^f'J^MIIrai 

#TxiS^^ CORDIC giftit# I ^P Q 6^<tv ^ ^^^^^^^ 

^l&^^;^rA;fe46*^m^l^ft, S7S;^^ti"^^ft'^» cordic 



T^-t -f ^ 1^ ^ 21 . t A a 12 W S *l * 

^l^^'tt^P1^A^, ^^TSz+l^t^A-ft-f ;teilPim*7B3t 

11.58, ^z^'Sb^^^mx^^^ ^^^f-mtA:^o 

^^^^^^^^^^ 66 &<;i$fJ4frA, ^P^^^ 66^^4#.>i- 

i^l^^i^^#"^»^*I^#^Hi*ittt&ii&^IIS»C* Goldenberg#A 
-f- 1992 12 >^ 23 0 *it» --^^T^iDo ^^felg^ 66 ^"ifel^gZi^ 
68, Bj-^W^ 68 65 56 6<; 

1 ^:>^M^^^^^^^^^'^T* 0^4+ 68 6^«$gi£f-^^7G 

l^/=^:Sfe;!iPi>]^^^6^^#*^^^66;RI&^47cmJ^.||-62 ^4ttB , 
^^^M 68 6^Sc>t:&fe;(iPl'«-#c*t^^ 54 6^N-4+ltA5j^^m#^ 
*J ^ A # ^ 7C a ft - * S *J • 

6^it^S*JII-64aiiai^li-58 6</I^PQ#aj. /=^l$f«J;ac 
Ali.23^25 ^*'J^64'^^tb3g^fh*&^-^2-A 
T^f'JU., Agranal #A^^6^"2AM fe^i^it:^^"-^ + ^ 

i&^^^iikXfl^^ 1983 3 ^ ^H^^J^ IEEE itlt^fi^*/^ 
360-369 ^±),^#lfe^f ^© 1 ^i^^^-^^ik^ ^2 'X^^^ 

8— lo^i^^^-f o ^fJH- 64 f^6<;il^^JI§-^j5i(.6^pr$^*'II 



<3>^;!^:*-a^a)^p(2)it# i^Qt^it. imi^Q itn^^^^^ 

jtP Voider PA CORDIC ®^;^>i, ^ U^A^^^t^yt^t^^ 

m 3 CORDICit#i/L'&^|l^47Cll 80. 0,80.1.80. 2.- 
80.K-80. (M)(^t M i«7^^^fc)oat#, J^TCi^ 80. 0 1^|;gZ 

54 5fp 56 6V Ii„$J Q;„3^ tB , ^^Tt^ SO. K "1^^ ^^7G 
^ 80. (K-DS^/i^tB'ft-l- KK-l)^ Q(K-l), ^^^^^^yt^ 
^tiB^P^4|5 6^«ig^j|**7G^ilfpI6^^#^80.1-81.p-81. (M 
-2)(^t P^M T^^jl^fc, ^©3 6^t]efrt#.7C^80^i^^), 
11-54^ 56 T^^h, J^TC^SO.O 

-80. K--80. M^^M^&f-K it#l§- 82 ± -^-^ ,^ it 

#|§:82 ^&^^Mmi»^eO&i}^^iii^^C^ 2 6<;#i[i£i:^)5fp 
62 il-ft^^i^^ 54 ^P^ 56 6^m#J^1cJ+, ^ it#|^ 82 ^fe O 
80.0, 80.1, 80.2-80.K-*80.M t 4 - 

^^80.1^^6^?1 ^ ^2— 

W*E:tif^^^^**<t±m^o J^7t^ 80.2— 80.M 6*; 
^^^^'tt^^^A aj+l^^, ^^lMi^f-#-7Cll 80.2 6^a27S; 26.5% 
J^^J^TC^ 80.3 6<;a3tt^ 14. 04 P>( aj=arctan(l/2'-0 , j A 



^7t^ 80, Kp 80. 0—80. 7o 



lK=Ii.-iH-a-2^)QK-i2-^^-" (3) 

Qk=Qic-i+(1-2^~1)Ik-i2-^^-" (4) 
-^TC^ 80. 0 m# Iin^tJ Qin^T^/^^ lo ^ Qo: 

Io=(l-2 to)Q5n (5) 

Qo=(2t-l)Ii„ (6) 

W-^Tt^ 80. 1 A/^i li Qis 

Ii=Io(l-2 ^i)Qo (7) 

Qi=Qo+(2^i-l)Io (8) 



^ -f (l-2^j)^P (2^i- 1) Wtt ^ I^X'DCt^ +1 -1 , ^/f l-X # (1-2^)^0 
(2^i-l)6^*$i*4^Jl^^*:^#^#-Xigt«/ Qk-i^P lK-i*At^§ 

^it#IS-82''l^jgZ-^«^l^lill60/^^64;<E><i:, l^X/^^^o, ^i- 
H 60 ;;f# <E» ^^^^^^^^rL^^^^^^^i^^Tt^Ji 80. 0 

80.1 ^i<j^#A«i^^^-f ?o^P^i. «iSmig#6o/;f#^{tt^H 

^?J^84.2, ^j^i^7Ci^80.2^P 80.3 b^^AKz^ Kz* ^AR^ ^ 
-t-f <^4»W^4^^*^84.2 6*^02i»A^P#it4J^84.2 t 6^ a^^P 03 

^ 84.2 6^ ^.«rtBil«^«#^ 86.4, ^^^^^^^^ 
81. 1— 81. (M-2)|^N-» *##^66 6^^iB^^o4i{l#^86.4 I^^ 
^ 84. 6 ^ 84. 2 6^ $ i ^& tii4jll '(I ^ 8 4. 4 



^ 86.4 6^ 0C4 ^ as ^J^±-i±ii^ ^ 

li^86.4 Wirai^P#^t^^:^f^6&«4^ asit/^i^lx^'fr-f <p6o ^ 
84.6 «;06#i^i^{iiilft^«#|^86.6, ^##86. e^l^^if-^^ 
:^66 6^Jic^t. r^^:*84. 6il'#t^:^84.4 ^l^^6i^ili^#^f^J>f^'-f■, 
^ 84. 6 86. 6 &^^^tfj^P#if4*F^6^a6^a7'(t/^^- 

^ ^ a, , it^-t^-f Kb ^ K? Mi4^J¥^7C^ 80. 6^ ^K 

^yf^t^ 84.2.84.4 $! 84.6 ^7#i^**f*j6^tli:^, 

;t^±A^40l^o iljlb, ;?!l'^:^84.2 ^^^^Uft^yt^ K ^ 4 $1 

84. 6 6^ o S 3 ^ , ^ J* 84. 2 ^zIM.]^^ <^a>Xz^ KzH^.K^ 
84. 2 ^^1^^^^^^ a2(26. 50^ aaCU. 04') 6^ * ffi 6^ ^ ^ 
# -fi^fc^^^lg^ 88. 2 5fP 88. 3o#^;fe'li6^^^#|f: 88. 2 $i 88. 3 fjf^ 

a2$i-aMl^M^ii^m^m9^^SS.2'^ 88. 3' o ^^^^^ 
H- 88. 2 ^ 88. ^^fe-K^^i-^H- 90. 2' 6<J#--f ^A^, 

F0#iit*^#^ 883. ^ 88.3'|^6^;tr-|-^'§t^5g,^||,90.3 ^^/-^-t 

i ^afi^ti^^^'fi^itfltt^AiBt, ^^#^88.2^ti88.2'^#^ 
m^^^\^ti^^^ 1^1 a^^-a^ttft'gti^^g.'^lg. 90. 2 6^ 

^iiL^^. ^^^^')^W92.2 ^^^^-^1190.2 6^#i3:artli^ft# 
^^it#ll-84.2 6^<E>2#'(im'^^, /=^'-^^-f-^2^>g.^||-90.2 
6^^lraii:^n6^ <&3#'fi*^iBo ii^'^^ 92. 2 6^ ^aUr tB t ^I^^fr^iiit 

^^•J>a^-^90.3 ^Sf-JitA^, i'Xi$*J^a'^li^6*;a3^P-a34tAi:- 

^m^^^m^. ^^^ilP'^^92.3 t^>S'^J^ 90.3 ^;(fP^;^ 
92.2 6</#'(i4lrtBiP^-^. /^^ <E>4#i31i»ifa, ^-ttl^^:^ 84.4 6^ 

llrAsflf o 



Oa^P ^,^^^^^^^^^"^^^^^^90,2^ 90.3 tl^mi^ 
\^&i}iM.^P\l^M l^K^^ 94.2 ^ 94.3 0ik, 
K^^9A.2^ 94. 3«rai-'fe^2^<^3^]^^^'fi6^2 

^ « <t # -f - ^2 ^ ^3 6^ 'ft f - • * 4- 7C 0* f^l f% jii^ M ^ # ^ 

^ 94.3 fi^^iim^j 3i:$ijat-^x;^*i^^e^;telg^ 94. 2 94.3 ^ 

^lbfe«#'^##96.2^a 96.3. i?oiL jfe r. 6^/ Ai^t -^.^ # 
;^^66 3fe;&Pi'J4t^^54*i56 ^l^m#J^1c^t# 1^ o ^ jlb , ^#^96.2 
^ 96.3/^^fi^Iln4*|<t, #^^#^^11:54^ 56 /;f34fT#^:^# 
\n Wl Kz^ ^3. -^^li- 96. 2 ^ 96. 3 iB l^M ^iJ^i^#7C a>.80. 2 

80.3 6^^irA. :*84.4^P 84.6 PX#'f^6^:;^r^4^^, i^x^^ij^e^ — 
?7 SrAil^^-^TC^ 80. 4— 80. 7 6*; ^ I^Ao 

7&T^^#^(5)^P(6),-^7Cl^ 80.0'^^^^ijp|fe|;&^#^^^ 
54 ^tJ 56 ^ 6*; Ii„^ Qjn^-f 6*;*^^ 110^ 112,^^11110^ 112 

oJi^^'Jpt^^&f-d— 2 W^P(2^o~l)^&,(l--2?o)^p(2?-l)6*;tt7S7^^^ 
M^^^ 114 116/=±6*/±l,W 114 iieX'-i^&i^^offio 
*l?^±, m^l§.llo;r 1 -iftfJ^ifPlI^, ^^o6^-'&ffi^p^tt#^ 

In. ^^^^it^nm. 2 49;^o (;;^1:6<;^#(1-2^K)^(2^K~1)6^ 

*^^#^p^#J^4@'f^<6*j:;^r^ ^^TCi^ 80. 0—80, M ^A,:>mm^ 
110 6^*ir iB ^^^'J H-ft^^ix;^ 80. 0 ^ lo ^ Qo ^ ^. 

j{7 7^;^a^(7)^P(8),^7Gi^ 80.1-^^1^^11- 118^ 120 , 
T^m^^^^^'J-I^JsIf-^ifP^J^TGm 80. 1 ISrA^6^J¥^7C|l 80. 0 6^ lo 
^P Qo i&ai o *^^^118 ^P 120 ^^^Si'f-^^ 122 124 ^mC2Xi- 
l)^(l-2^,)it##^m±l tt, W*.JeS-122 ^Pl24 ''lfel;&^-^x<i[,* 
^jk^ 118 j5>ff#5^^N^Hi^J5'Jil#^ifP^^ 126 ^ 128 ^-^^X 

ilP^^li.126^ 128 6^*t^A^:^^fJp|^;&i^M«^-^7G^80.1 
6^Qo^Io^-f •;&P^^IS-126^P 128 ^Mf^^^^Qi^lx 
■to 



M-^i^^Tt^i 80. 2 80. K-80. M #'^#'1^ . Mt 

3A «/#7G.^80.K ^^mfAr^^^^> ^^•f-A?;ir^^(3)^p 

(4)o ^TG^ 80.K Pt^&^#-7C^ 80. (k-1) Ik -ifP QK-iltai-fT 

-f o ^Tc^so.K 6^IK-l^pQK-l^tA'ft■t^^m«i^i«^^l^l3o^a 

132 ^-^^A^. #ii##l§^134ita±te^7C^80.K Qx-iir 

Al^^r^^^CK-D-fi, is|5:/^^ifP^^130 6^*^^A, ^it^^^ 
134 W^£B*#^*^m36 6^J->^^Ai^, 136 fl^ 

AjS;(l-2^K)^P^J^ 138 ''ftfii^ili4^'S6^^K3^A^-^M/^4 6^ 
-fr-f--^, *^^ll:136 6^i|titJll'#t^^ifP^|g.l30 6^*t^A. 

5t3±fc^7C^ 80. K 6</ iK-i^X^^i^^^^^^ 140,^ Ik-x 
-ff-f l^;^#^(K-l)'^, ^/^^;(/P'^l§.132 ^Wl^^X. 
|§:140 W^a}**^l^ l42 t-^*.^144;f^^ Ui^^^i^^AZ 
^Ki)^0lfto *^^142 6^fttBS:'SI^;^^^132 fJ^fi^/irtB 

130 ^132 ^^'J Ik ^ Qk o 

m^i«p©3/;f^. 6^i^S'&fe(M + l)-^^^^l^#.x;^ 

80.0— 80. M, ^Umi^i^-k^M^]^ , ftJ^CM + iy-^^TC^^ 

;s-"-^^i^#tB'ft..-f ##if^lHl^J*^, ftll^6^«#^^^o 

)?t0!l-4t 68^^>gZo#^^66 ^^#J^vti/p5iJ;ft-#:4tt^|§:54 56 
n^^J^mf^^ 150,;^*^*Jl;l:tb^*^-*#i^||- 54^ 56 



I(K))I(K-l)-f I(K-l))I(K)-f- 
Q(K))Q(K-l) + (-#-f Q(K-1))Q(K) (9) 

S^^jh^^TS/N-^ 68 «$6^W^i:#.^.AoJf j^^o^li^ 152 fi^ifttU 

;^#>^^^7G^l^t'C'^o $1:^-^ 154 6^#c^«^tB't -f ;&pf'J 

to ^N-#68;(?P^iJ#40|g-156 6^/J8c>+, ^«*B&i^i^i?pf»J 54 
56 6^^47C6^S*o 156 S^±''|^>&^i$liJMl- 154 ftiJt^ 

54 56, 

+ ^^i#*P I ^ Q «^X;^ Bt^^iti-tm 160 ^ 162 

160 ^ 162 #346^^-^7C^ 05fm^it#'lt^ifP^^ 164 + cd-. ^AX^ 

^^Tt^^^Mi^^l^^o gII5tal:i6O^Qititl62;f0|^, fe-^ 

I it»^it;(ip i-X^Saio © 5 t . Q itiS6^^;&il|s#;^ I itit;>/f;^ 

I it^#^ 160 "I^/i^-f '}«;ltl^it#l§- 58 ^^^-Ik^ik^ 54 
#:^#K 6^I^tii, at 160 ti^mxm I(K)^^, ^^^^^yt 



#.7G 166 iiik/^iitttB^-^ KK-l), ^^it^^-^^^^m^ 
^^7C(K-l)6^g/^p I(K-l)^iii;(/P^iJlS>^m68 6^-*frA 

I(K)I(K-1);!/P^!li/P^l§^172 ^^-tt-Ai^o 

j]P^^^ 172 6^^^^Aib#-f-(-#t KK -l))I(K)6^Sjc* 

■f " ^ 7G 1 7 4 $ ^ tS/ ^ *J ^ <6 i W ^ 7C 6^ ^!) i& iii ;&P )^ 11: 
176 t^-^Xm. ^*^#^ii^^A3SS6^^-^#-^ KK),#^;^ 

/^4&^*Rriii;ifp^'J;(ip^^#i72 6^*x|tA^, ;ff*4^ST^i?ith/^i 

I(K))I(K-l) + (-#-g- I(K-1))I(K) (10) 

Q(K))Q(K-l) + (-#-f Q(K-1))Q(K) (11) 
I ^PQ at it 160^ 162 ^l^^^|&tB4ifP^I§.164 t o^.-^, ;6"# 



^>J^^7Ci^^#62, lt^^54^P 56 6^ ifi^ iB It ^>( J: g i/P 5'J 7G i?^ 
6^«*^^^i^^o S 6/>ff^*.J?S-^4^m^l:>Sit#^180,t±^ 



(-#-§- (Q))a)+(#-i-(i))Q (12) 

^"tiLi^MiMj^if^^ 180 'fe^^^ll. 182 184,##?-^A 
5^^^'J''l^^-f-vg;^ 11-58 6^1 ^Q»iB 0*^11^182 fi^^Jl^tA^I^^ 
i^(-#-f (Q))(^HP*#-^#:^>J-fl^ 186 A^).M*^# 184 
^irAjiI[|#^(#-f (D), 'fi«JiiP^#-|-;f^tIll^l88 /=iio *>i-^182 
184 t^^^^iJP'jk^lSO t coi^, #«*|±^^^(12)Ai$ttB 

14^ 16 e<;««i:N6<7,g.6^;te^i^:to 
IE <E>, «Pl!|7B;^J§.58. 

'f-^$it^:5fc;^^ 23 ^ 25, ft;(fP^J^-!g:4^^^|g. 54 ^ 56 6^^* 

# ^ ^ -f ill Agra wal :^ S^-'ti 2- Ai^ fj^, i^iJi^ 

f'J ^ - $ . © ^ « * 6</Jic)+ , is --l^^^it ^>*lf:^i^ 
;fffei^-^4P>(^iH^-f , #i«7^^^t!l^-f ;<^pS;^;^-^.23 ^ 25. if 
i^ttb3^#^*if»J^ 8 S10^|fc-m#^^|^42M^6ai5mA^ 

^ lin^ Qin^^tB^;»!l;*Pi^!l^7!|-<i:^5§- 196 ^P 198j4J5f3i^;§fe^!) t , 

vSi^lf^fi^^tB^^ifPim^it^^^, ^fe;f!Kt^J^ 196^ 198 /AI^PQ 
-t-^tv^i^i^^'ttW^i^^^^, ^;5-i^tf]5l5'Jbb^^2oo . 

tb^ll-200 ife#J(r^^Atl^6^I ^Q-ft-g-, ^/A^Jtm + ^-fe^^ 



Hi^ 68 IS^6^^^^Ao 5f J^ii^ll 202 ^i^^fr iHM-^ 2- 
Ai/^fll^ 204,*fe^-^;^£-^ ^]?^ 58.60 fP 62 |f| 6^ * ^ % ;^ >j- 
t„2-A1l^f'Jli^204/^^-$«$-^$6<;11feJ^:>+, ^-f^it^o^^ 

it^;ft:;'c|g-23^P 25o 

6^-^#^6^*^^!)o © 8 ^ ® 4^01^, 5 t/>^^6^ 

^7fem^S:Ait#ll^l50,j^l.Xm#Jfi^*,>Al§^152, ^W, ©8J5ff 
^6i7tJ2gr^^'&#Bi-#'^-f 2^ 68^|fc^#4Bl§- 66o 
^|g^l52 ti^^^jkM-it^-A^1^m2Q6,J^:^^^;^^ 58. 
60^0 62+1 |5]6^m^tJ2&*>f-t, ^f'Jll-206 #4 - $ ^^i^gtlJ^lc 
^, ia.i'Jf^it*>^^ll^208,>^;#6<;;K^;(i}^iB3llfijH^M^;g.210 

^-#:^l^#54^o 56 6^^7G6*;S*. feS-^210 6^^{t£b3iS*^^ 
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